long periods so they are able to spread in a room or building. The airborne route is the predominate mode of transmission. When a person has the infectious form of the disease, the pathogenic organisms are discharged into the environment by coughing, sneezing, talking, or singing. Some people who inhale the contaminated air become infected with TB. Infection occurs when the droplet nuclei traverse the mouth or nasal passages, upper respiratory tract, and bronchi to reach the alveoli of the lungs. Once in the alveoli, the organisms are taken up by alveolar macrophages and spread throughout the body. A healthy immune system usually responds to keep the TB infection in control. Within a few weeks infected lesions are inactivated and no other sequelae are noted. Some of the TB pathogens remain dormant and viable for many years. This condition is referred to as latent TB infection . People with latent TB infection have a positive TB skin test. These persons harbor the infection for life. The rate of progression to active disease from latent infection is variable. Long term exposure, such as household contacts, may lead to a 30% risk of becoming infected. The chance of the infection progressing to active disease in 1 year is about I% to 5%. For infected children, the lifetime risk of developing active disease may approach 10%. The annual risk has been estimated at 2% to 7%, and cumulative risk of 60% for persons coinfected with my.
Active TB disease can cause permanent pulmonary damage with infiltration, cavitation, fibrosis , and death (Benenson, 1995) .
Medications are available to treat latent TB and cases of active disease. In the past few years the orga nism has mutated into an even more deadly form resistant to multiple therapeutic dru gs (Doy le, 1995; New man, 1996) . Western indu strialized countries have met with success in controlling the spread of TB, but some segments of the population remain at serious risk of exposure. High risk group s include prison populations, the homeless, individuals living in poverty, IV drug abusers, the elderly, foreign born persons from areas of the world with a high prevalence of the disease (e.g., Asia, Africa, the Caribbea n, and Latin America), and persons with impaired immune systems (CDC, 1994) . Employees working with people from these high risk groups, such as law enforcement personnel, health care workers, and chemical dependency treatm ent co unse lors, are at increased risk of occupational exposure to TB (Bowden, 1994; CDC , 1995c ; Collins, 1993; Hellm an, 1993; McDi armid , 1996; OSHA, 1996; Wolf, 1995) .
STATE WORKERS' COMPENSATION LAWS AND FEDERAL REGULATIONS
Occupational exposure to TB has resulted in several outbreaks amon g employees working in prison systems (Bergmire-Sweat, 1996; Chaves, 1997) and hospitals (Couldwell, 1996; Jereb, 1995; Zaza, 1997) . OSHA (1997) estimated 29,500 empl oyees in the United States will have an occupationall y related TB skin test conversion in the United States each year. Occupational exposure to TB has the potential to be lethal to workers in the United States (OSHA, 1997) . It is posited that between 115 and 136 empl oyee deaths could be prevented each year in the United States if the 1997 OSHA Proposed TB Stand ard is enacted. Sepkowitz ( 1996) reported that infection s resultin g from airborne transmission of organisms cause substantial illness and occasional deaths among health care workers. Health care workers are caring for increased numb ers of persons with TB, including increasing numbers of individu als suffering from multiple drug resistant TB (Wiseman, 1995) . The federal government is attempting to respond to the identified trends of disease outbreaks and occupati onall y related deaths caused by TB . State governments have potential to be involved in this issue because infections caused by work related activities are compensible under each state's workers' compensation laws.
The first workers' comp ensation legislation in the United States was enacted in Wisconsin in 1911 (Robinson, 1997 . The law was intended to provide protection to both the injured employee and the employer. The 1911 Wisconsin statute implemented a no fault system that offered bene fits to both labor and management. The injured empl oyee was to benefit by prompt reimbursement of lost wages and complete payment of all medi cal bills related to the injury. The intended benefit to the employer was that injured employees waived the right to sue their employers. Robin son (1997) expl ained that the first workers' compensation laws were mod est in scope. Many occupations were excluded from coverag e. Workers' compensation laws gradually expanded in scope . All 50 states and the District of Columbia have enacted laws for workers' compensation. These laws changed over time to increase the breadth of coverage and the generosity of benefits for the inj ure d wor ker until 1970 (Williams, 1991) . Rapid expansion of the bene fits to injured workers continued after the passage of the Occupational Safety and Health Act in 1970. By the middle of the 1980s, the emphasis in legislative changes in workers' compensation laws shifted from expanding benefits for the injured worker to controlling the employer's costs related to this type of insurance coverage (Robinson, 1997) .
Causation is a major area of conflict in workers' compensation laws. The state statutes for workers' compensation laws are written so the burden of proof is placed on the ill or injured employee. It is the employee's responsibility to prove the illness or injury is related to a work activity. For most injuries that occur in the workplace it is not difficult for the employee to prove it is work related. In some situations, the injured employee may have witne sses to an incident such as a laceration or a fall. It is possible there is physical evidence supporting the employee's workers' compensation claim. A change in an employee's TB status may not be covered by workers' compensation insurance unless the employee can prove the exposure happened at work on a specific day and time and the name of the source client is identified. Identifying the source client for a TB exposure is often impossible due to the airborne mode of disease transmission. An employee who has a change in TB status may not have access to infection control files maintained by the employer. Workers may be exposed to persons with active TB disease who enter the workplace and are never identified as capable of transmittin g the disease.
Federal law as enforced by OSH A presume s a change in TB status is work related if the employee works in a high risk occupation and there are no community or family exposures identified (OSHA, 1997) . The CDC (1994) was the first federal agency to list the high risk occupations for exposure to TB (see Table 1 ) and state that a change in TB status should be presumed to be work relat ed if two conditi ons were met. The first condi-
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tion is that the employee works in one of the high risk occupations. The second condition is that no community exposure to TB is identified. TB is then presumed to be work related according to OSHA recordkeeping regulations. The federal government requires all employee TB skin test conversions and cases of active TB disease in employees to be recorded on the OSHA 200 Log of Injuries and Illnesses. These federal agencies have determined the risk of exposure to TB at work far outweighs any potential for community or non-work related exposures. Several studies report increased risk of TB infection due to occupational exposures (Bagg, 1996; CDC, 1995b; Harlow, 1995; Jackson, 1995; McKenna,l996; Merdeth, 1996; Rosenman, 1996) .
MEDICAUHEALTH SURVEILLANCE PROGRAMS
Persons who work in settings at high risk for occupational exposure to TB (see Table 1 ) must be screened for signs and symptoms of latent and active TB (OSHA, 1997) . Every new employee who will work in a high risk occupational setting must be screened for TB before the work assignment begins . Medical/health surveillance for new employees includes a baseline Mantoux TB skin test. A second skin test should be applied a week after the first test if the individual has not had a TB skin test in the previous 12 months (CDC, 1994) . The application of a second skin test in these situations is recommended to decrease the incidence of false negative results . Health history reviews and health assessments , including a brief physical examination, are important aspects of the surveillance of new employees who will work in high risk settings. New employees known to have a past positive TB skin test reaction may require a chest x-ray to rule out active disease. Questionnaires that screen for symptoms of active disease are helpful for baseline and annual medical/health surveillance for persons known to have a past positive TB skin test. Table 2 includes information that may be included on a past positive TB questionnaire.
Employees working in occupations with potential for exposure to TB need surveillance on an annual basis. Individuals in some occupations may require skin testing more often than once per year (CDC, 1994 Table 2 also may be used for periodic screening of known past positive skin test converters. Chest x-rays and physical examinations are usually not indicated for known past positive skin test converters without significant findings on the annual questionnaire. Indication may exist for a chest x-ray if a known past skin test converter has significant findings on the questionnaire. A health assessment by a licensed health care professional may be helpful to identify the etiology of significant findings on the questionnaire.
Employee skin testing must be done as soon as feasible after an employee exposure incident to TB (OSHA, 1997) . Medical/health surveillance after an exposure incident includes repeat skin testing at 3 months after exposure if the baseline skin test is negative. The exposure incident is considered "case closed" if the 3 month post-exposure skin testing is negative. The questionnaire II in Table 2 may be used at baseline and 3 months postexposure if the employee is a known past TB skin test converter.
A change in TB status is a reportable condition in all 50 states. The local health department must be notified of every skin test conversion and new cases of active TB disease (CDC, 1994) . Public health departments are obligated to investigate potential community epidemiological trends in TB transmission. If chemoprophylaxis is indicated, the public health department may provide the medication free of charge. Public health nurses can be helpful allies in educating the affected employee. Liver function tests and other services may be available at public health departments to assist with adequate follow up after a TB skin test conversion.
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RESPIRATORY PROTECTION
The most powerful form of protection is prevention. Early identification and isolation of suspected TB cases are essential methods of protecting employees from exposure to Mycobacterium tuberculosis. It is advisable to institute a screening procedure at the time of patient admission, whether the patient enters through the emergency department or is a direct admission to the hospital unit. Prompt identification of individuals with infectious TB ensures that appropriate infection control measures are implemented. During the admission process, the question should be asked: "Have you had a cough longer than 3 weeks?" If the answer is "yes," the screener should proceed to ask the questions outlined in Table 2 . If the patient answers "yes" to any two questions, respiratory precautions should be initiated until a negative determination can be made that the patient does not have TB. This simple screening measure can reduce potential exposure significantly.
When confirmation of communicable TB is determined, a respirator must be worn by an employee when:
• Entering an isolation room if a suspected or confirmed case of TB is in residence; • Performing cough inducing procedures or aerosol generating procedures on a patient suspected of having TB disease; • Repairing or maintaining air handling systems that may contain aerosolized Mycobacterium tuberculosis; • Transporting a patient with suspected or confirmed disease if that patient is unmasked (CDC, 1994) . A respirator is a form of personal protective equipment worn over the mouth and nose that filters airborne contaminants from inhaled air. Employees included in a respiratory protection program need to enter a medicallhealth surveillance program before being allowed to wear a respirator at work. The focus of the medical/health surveillance is to determine if the employee is capable of wearing a respirator before exposure to a high risk environment. A brief baseline physical examination, review of the health history, and a baseline pulmonary function test are indicated during the initial employee evaluation. The employee needs to be fit tested in the respirator that will be worn at work to determine if the employee can tolerate the respirator and if an appropriate fit can be obtained. Every employee admitted into the respiratory program needs annual surveillance with a health history questionnaire and a repeat fit test. Fit testing may need to be performed more frequently if facial characteristics change with weight loss or gain of more than 20 lbs., or if the employee experiences a change in facial structure due to scarring or traumatic injury (OSHA, 1997) .
Isolation in negative pressure rooms and patient education about preventing aerosolization during coughing, laughing, and sneezing are essential steps to minimize risks of occupational exposures. The client suspected of having TB also should be encouraged to use tissues for controlling secretions and be instructed to wear a valveless mask or dust mist respirator to prevent TB organisms from entering the work environment (CDC, 1994) .
A case highlighting workers' compensation issues related to occupational exposure to tuberculosis originating from a workers' compensation claim is outlined in the Sidebar on page 378. This case study points to the crucial need for a collaborative relationship among the health care facility's risk management department, the occupational health nurse, and the workers' compensation insurance earner
IMPLICATIONS FOR OCCUPATIONAL HEALTH NURSING PRACTICE
Occupational health nurses are in a unique position during a controversial situation similar to the one described in the case study. The American Association of Occupational Health Nurses' Code of Ethics (AAOHN, 1998) speaks to the nurse's obligation to treat clients fairly and act as an advocate for the client. Nurses also have a responsibility to the ill or injured employee as a matter of licensure. Every nurse in the United States is required to follow guidelines for ethical practice as described by respective licensing boards and their professional nursing associations.
Another traditional role for the occupational health nurse is to contain costs related to work related injuries and illnesses. The acute interest of the employer is to reduce workers' compensation insurance premiums and minimize other costs related to workers' compensation claims. Nurses have been at the forefront in cost containment by providing case management services to ill and injured employees, promoting safety on the job, and preventing injuries and illnesses from a variety of interventions.When nurses act as an employee advocate it can create conflict when that advocacy places the financial need of the employer as secondary.
Employees with a change in TB status have several needs that can be addressed by the occupational health nurse. The primary issues that need to be assessed in every case of an employee change in TB status are educational deficits that may indicate a need for intervention and the psychological impact of the diagnosis. A role as an educator is an important initial activity for the nurse. Employees will have questions about epidemiology, prognosis, treatment protocols, and follow up care. AUGUST 1999, VOL. 47, NO.8 Employees may have concerns or fears about communicability. A difficult point with potential to lead to employee confusion is the difference between TB infection and active disease. Most employees believe they are infectious immediately after converting from a negative to positive skin test. The occupational health nurse must take great care to explain the difference between latent infection and active disease. The nurse needs to assure employees that a skin test conversion is not indicative of active TB disease.
The employee found to have a new skin test conversion must be educated about follow up medical care, the need for periodic chest x-rays, and the importance of avoiding future TB skin tests. If chemoprophylaxis is indicated, the employee needs to be informed about the risks and benefits of this therapy. The individual with a new skin test converter needs to be informed about symptoms of active disease. The questionnaire in Table 2 serves as an educational tool for TB symptoms. Employees with a change in TB status also may need psychological support. The psychological impact may be severe enough to warrant a nurse referral to a counselor in an Employee Assistance Program. The nurse should be on alert for signs of employee anxiety, depression, fear, and other negative psychological outcomes.
Occupational health nurses may consider lobbying for reform in state laws that govern workers' compensation programs. In terms of causation and TB infections, there is a disparity between state laws for workers' compensation and federal laws as enforced by OSHA. In state laws for workers' compensation the ill or injured employee must prove the illness or injury was caused by work. Proving work relatedness may be difficult or impossible for TB infections because of the airborne nature of disease transmission. The federal government has addressed this issue by declaring that any change in TB status is considered work related if the employee works in a high risk occupation and no community contacts to active TB cases are identified. Rogers (personal communication, 1998) and the American College of Occupational and Environmental Medicine (ACOEM, 1998) have issued guidelines or opinions about causation in cases of occupational exposure to TB. Both groups agree a change in TB status in a high risk employee should be considered work related unless proven otherwise. This opinion has come to be referred to as a "rebuttable presumption" of work relatedness for TB. The condition is presumed to be caused by work but can be rebutted, or refuted, if a non work related contact to a case of active TB disease is discovered.
Reforming state laws for workers' compensation in . .
Case History: Occupational Exposure to Tuberculosis
In March 1995, a security guard working at a large acute care facility developed active TB disease and was found to have a new positive TB skin test. The employee had a 10 year history of employment at the facility. The health history included numerous negative skin tests, a two step negative skin test, and two negative chest x-rays during the tenure as a security guard. The chest x-rays were provided as part of the security guard's routine private health care.
Claim Denied
The claim was denied by the health care facility's workers ' compensation insurance carrier because the employee was unable to prove direct contact with a client known to have active TB. The insurance carrier located a physician who submitted a statement to explain the employee's condition as a "reactivation of a prior infection ." This medical opinion was provided to the insurance carrier as an independent medical evaluation. An opposing medical opinion was delivered by two physicians including the employee's private medical doctor, a pulmonologist involved in the diagnostic evaluation, and the medical director for the health care facility's employee health service. These physicians stated most likely the infection originated from an exposure at work even though a source client was never identified . Adding credence to this argument was the fact a coworker experienced a TB skin test conversion at the same time the security guard became ill with active TB disease.
How the TB Could Have Been Contracted
One of the major responsibilities for security guards at this health care facility was to supervise and assist with control and restraint of acutely ill psychiatric patients. The facility had a large psychiatric unit that served a large surround ing area on a contractual basis. The contract agreements allowed for law enforcement personnel to deliver patients to the healthcare facility if there was reason to believe the patients might cause harm to themselves or others. The statutes of that state provided for a 72 hour court hold in a psychiatric unit for evaluation of people who may be acutely ill with mental health problems. Many of the individuals brought to the facility in this way had several risk factors for TB. These persons may have had a history of intravenous drug abuse, incarceration in jails or prisons, living in homeless shelters, or low socioeconomic background. These clients often had other activities that may place them at increased risk for exposure to TB. Security guards at this facility had potential for exposure to cases of active TB disease by patients evaluated in the emergency department and not admitted to the facility's psychiatric unit. Some patients required standby assistance from a security guard. This could be the case even when these persons were evaluated as outpatients and discharged from care.
Trying to Prove Work Relatedness
The state's workers ' compensation statutes stipulated the ill or injured employee is responsible for the burden of proof in the claim . Tuberculosis is more difficult to prove if the employee is not able to identify a known active case of TB was in the employee's immediate work area. No identified active TB patients could be cited in the security guard's workers' compensation claim . According to the facility's infection control records, it had been 5 years since an active TB patient was admitted. It was impossible to locate a source patient in this claim despite indirect medical evidence of the coworker skin test conversion. The security guard was most probably exposed to TB at work , but was unable to prove work relatedness . Complicat ing matters further, the security guard's private health insurance denied payment for the medical bills because they determined the case to be related to work.
"Catch 22" Situation
The employee was placed in a classic "catch 22" situation . Neither insurance company would accept the claim and the outstanding unpaid medical bills were sent to collections. The problem was resolved 14 months after the claim was filed when the employer offered a settlement to the employee. The employer agreed to pay all the medical bills and compensate the employee for lost wages. The workers' compensation insurance carrier did not yield and never paid out any benefits to the security guard. The employer paid out of pocket to settle the claim. (1996) . Are healthcare workers in England and Wales at increased risk of tuberculosis? British Medical Journal, 313(7056), 522-525. Newman, J. (1996) . The resurgence of TB and its implications for radiology. Radiologic Technology, 67(5), 379-396. relation to occupational exposure to TB allows for consistency between state and federal regulations. Ending the disparity between state and federal regulations will expedite workers' compensation claims and may help avoid the difficulties noted above in the case history of occupational exposure to TB.
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Occupational exposure to TB remains a significant threat in select high risk occupations despite 5 years of declining disease incidence rates in the United States.
TB kills more people on a global scale than any other infectious disease. One third of the global population is currently infected with TB.
Workers' compensation insurance may be inadequate to cover lost wages and medical bills in cases of occupational exposure to TB if the source patient is unknown.
There is a need to reform state laws for workers' compensation so TB infections in high risk employees are presumed to be work related unless a community exposure to the disease is identified.
